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a Sector adapted to select 



P^ocols based on the 



30 optimal treatment 



mod tf ed system fflode] _ 



Docket No. Q 60688 



2. 



(Amended) The 
a logical process model; and 
treatment model that is 



astern of cJaim j 

thG S ^ e ™ model further 



comprises: 



Process. 



adapted to model effects of , 

ects of a treatment 



00 said biologi caJ 




3 - (Amended ) The system of claim 2 wh ■ 
~ -ematical models for bloJoglcaJ p , ' ^ ^ -ess model 

logical pro ce S s es affect' „• * he althy cell Don , • 

Acting dlSeased ceJ] y Ce,J Populat lons and 

P0PU,3t ~ at least one disease. 



(Twice amended) The system of , • 
one of cancer cells - 3 Wherei 



and diseased bone- 



P 



marrow cells. 



m said diseased cell 



Populations is 



6 - (Amended) The system of chim9 , 
treatm— - - m 2 > wh£ *ei 



7 - (Amended) The system of claim * „ 

prises interactions and • " Said ***** speciflc n 

nS 311(1 associated bi 0 W aI n ° process 

"teractions and process j 

P oc esses, and methods of 
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affecti 



«g ceil 



biology 



and 



causing eel] death 



^replication. 
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(Twice Amended) Th„ 



4 Pararaetere '^ t o Wologl , a , 



amra, and dynam 



ICS of 




I0 - (Amended >^e systemof 



^l* 1 *^ selection. 



mcojporate 



(Amended) The 



by US,n ^ a ^ess adapted * borate 

U (Amended) The system of . 

.... 



de aft, time to 
effect 



s > quality of i ife 



> C0 ^ of treatment, a„ d Da; 



Pain. 



> er * load rvt^f^ • ■ 

> toxicity, S i de 



13. 



(Amended) 
*»» & W coeffici, 



The 



lo * & Mid a( lea st n „ " ^P"* <° receive user 

1UK "™ 'o satisfy fte ^ Syste " » toher adapted 



to 





(Amended) The 



cytotoxic effects 



system of claim 1 where 



d «ring selection of treatment 



ln «»d system is adapted to 



Protocols. 



consider 



18, (Ame »ded)The system of claims . 



to use 



2 °- (Ame »MThe system of c , 

^---~.-~r::;: r;:r 

22 ' (Amended) TheS ^- of claim! wherein s-, 
—n of dlsease and treatmeflt - ~ndat IO n conges a 



^nt, device, drug conibinat 



^treatment schedule and dosage. 



23. 



(Amended) The 



' neSyStemofc ^ml, wherein , v, 
Rented over a distributed co, , ^ " <° be 



computing system. 



0Z 




25 - (Amended) The 
remotely by a user. 



system of claim 23, wherein th, 

eW 1,16 is adapted to be 



used 
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3 genef ai Patient, said 
comprising; 

a system model; 



Docket No. Q60688 



a treatment protocol generator adapted to 

— e,ec,a„ op , imallKatmeM 2 ^ Protocol md 



Protocols based on the 



system model. 



27. 



(Amended) The 
a biological process model; and 
a **tment model that is adapted 



system of claim 26 wherein «, 

wfl erem the system model further 



comprises: 



process. 



to model the effects of 



a treatment on said biological 



28 - (Amended) The *vct» ^ 

> system of claim 27 

^emattca, mode,, fcr ^ ' " * — -node, 



processes affecting 



30 ' (Ama,dal ) T*e system of cllta 2S ^ . 



31 - (Amended) The * 

; ine system of claim 27 wh„ ■ 
— ntspecse^^ dtreatmen^,, 

ect ceJJ Populations. 



comprises 
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<*— -> 1* systen, of Cain, 3 , wnerein sa ld tatment speciflc 

*— interactions and proc _, pharmacodynmic ^ ^ 
~ mictions ^ cy(oiox| . c mteraci _ ons ^ ^ ^ ^ ^ 

affecting cell biology ^ causi „ g ^ ^ ^ ^ 



user-spectfic parameter i„ performing selection. 



user-spectfic parameters by using a fitness function. 



- «-« y -ofc,, m 3 4wh ere i n S ai dnta es Siu „c ta i S a f U„c, 1 „„ of 
- one „ a seiecten from . ^ ^ ^ ^ ^ ^ 

r ' " ^ - — ~ y , Slde effects, qu , ly of 
life, cost of treatment and pain. 



adjust the fitness function to satisfy the user's goais. 





V 



v 
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40- (Amended) The system of claim 
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4h (Afflended) The »f claim 26 whereta said s «, 



42 ' (tended) The system of claim 
operation research methods for the selection. 



26, wherein the selector is adapted 



to use 




(Amended) The system of claim u • 



(Amended) The system of claim if, u ■ 

26 Wherein said commendation is a 

- of types of treatment de.ce d, e ^ ^ * ta « 

' 1C6 ' dmg ^nation, treatment schedul. 



le and dosage. 



46. 



(Amended) The system of claim m u ■ 

6 ' Wherem > said astern is adapted 

Rented over a disputed computing system. 



to be 




48. 



(Amended) The system of claim 



remotely by a user. 



46, wherein the system is adapted to be used 
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5 °- (Amended) A computer system for 



Pocjggt No. Q60fixg 



:*::---"»-~.~.-:~r 

a system model; 



comprising; 



protocols; and 



a P^oco, ge „e rator for gma ^ , ^ rf ^ 

a predator to predict the progression of at least one of* 
u- , • * dl 'east one of the disease and the natural 



• ^^ed) The system of claim 50 wherein * 

U Wherem the astern model further 

a biological process model; and 

a treatment model that models the effect, nf ♦ 

6ffeCtS 0f a ^tment on said biological 



comprises: 



process. 



52. 



(Amended) The system of claim 1 1 u ■ 

— « models L v " d biol08ica ' process modd 

**** Proc „ 81 "™ affecti "* ^ - pop*- 

9 ' Pr ° CeSSeS a— cell p„ pu , ations . 



and 



54. 




(Amended) The system of claim 



of cancer cells, and diseased bone- 



52 wherein said diseased cell populations is one 



marrow cells. 
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(Amended) The system of claim 51, wherein said treatment model comprises 
treatment specific processes that affect cell populations. 



55. 



56. 



(Amended, The system of Cairn 55 wherein said Team™, specific process is 
in.erac.ions and associated biological processes i„vo,vi„ g „„e of a group consis.ing of 
Pharmacokinetic interactions and processes, pharmacodynamic interactions and processes, 
cy.os.atic interactions and processes, cytotoxic interactions and processes, and memods of 
affecting cell biology and causing cell death. 



57. 



(Amended) The system of claim 50 wherein, said 
individual include one or more selected from 



parameters specific to the 
a group consisting of parameters related to 
biological process dynamics, patient specific drug pharmacokinetics, pharmacodynamics, 
dynamics of dose-limiting host tissues. 



and 



59. 



(Amended) A computer system forpredicting progression of a biological process 
in a genera, patient under a plurality of treatinent protocols, whereu, said biological process is 
healthy or drseased processes, said plurality of protocols indudtng no treatment, said system 
interfacing with the computer and said system teher, said computer system comprising: 

a system model; 



a treatment protocol generator adapted to generate a plurality of treatment 
a predictor to predict the progression of the disease 
said plurality of treatment protocols. 



protocols; and 
or a natural biological process under 
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60. 



The system of claim 59 wherein th* B ♦ 

herein the system model further 

3 blol °gical process model; and 
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comprises: 



a treatment model that models the effects 



of a treatment on said biological 



process. 



L tended) The system of claim fin u ■ 

1 CIaim 60 > wherein said bioloeica 1 nm 

emprises mathematical models for h- , ■ , ? ^ 

models for biological processes affecting healthv r „ , 

biological processes affecting diseased ceU , ^ **** "* 

gdzseased cell populations with at least one disease 




63. 



(Amended) The system of claim 



of cancer cells, and diseased bone- 



62 wherein said diseased cell 



marrow cells. 



populations is one 



4> tended) The system of claim fin u ■ 
processes that affect cell populations. 



65. 



(Amended) The system of claim 



interactions and associated biological 
pharmacokinetic interactions 



64 wherein said treatment specific process is 



processes involving one of a 



group consisting of 

gy and causing cell death or cell replication. 



23 4. (Amended) 
or treating cancer using drugV for 



an individual, said system interfacing 
10 



with the computer and 
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said system ftirther comprising: 

a cancerWstem model; 

a treafmen, V tocol „ for genera( . ng a piura| . (y ^ ^ ^ ^ 
treating cancer using ckmotherapy; 

a system mode, m l fa , whwei „ saM , he system ^ ^ ^ (o 

sa,d cancer system model bas \ on parame(ers ^ (o ^ .^.^ ^ 

a se,ec,„r adapted ,„ sCeL, optima , ^ ^ ^ ^ ^ ^ ^ 
protocols based on the modified system model. 



235. (Amended, The system of Cairn 234 wherein the system mode, further comprises 
a process model of cancer development; and 

a treatment mode, tna, is adapted to mode, the effects of .eating cancer with drugs, 

including chemotherapy. 



237. (Amende., The system of Cairn 235 where a tumor ce„ cyCe is divided into a. 
■east four compacts G, , S, C2 and M and a descent slage is denQted „ y ^ ^ ^ 
of satd four comments is farther subdivided into sub-compariments and a„ i* sub- 
compartment representing ce„s of age , in the corresponding compartment, wheretn me system i 
^.ed to ensure that ce„s entering . compare, a,ways enter a firs, sub-compartmen, of the 
compartment. 
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ceJJs i 



ada Pted to trace 



10 «** ^co mpartmnt 



US1 % step W i Se equat . ons _ 



a number of 



' (Amend «l)n.esy s(ai , of ,. 
prol >«% vec,o r ; ^ 238 (he sv s , ■ 

^""en,,,,,,, fal ">" °f ce„ s that )ea 

next compartment. 

<■ • odeJ c °mprisiW a cnmk- • npnses a model 

CyC,e ^par^em, * *«* * di s(ributed ^ ^ 



fCeiJS,n ~-p art me n to feach 



according to f actors . 
micr oenvir 0nrnem 



system is 



ada P*d to calcujat f 



ncJudi 



m S a previous state 



and 



d ™g concentrat 



'Parameters of rum 



ion. 



c °fflpartmentofeach 
or > tumor current 



group 
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\ 244 - (Amended^ The system of claim 243, wherein the system is adapted to 



incorporate pharmacokinetidyand pharmacodynamic, cytostatic effects, cytotoxic effects, and 
other effects on cell disintegration of anticancer drugs. 



245. (Amended) The system of claim 244 wherein the system is adapted to incorporate 
a dose-limiting toxicity into the model. 




^<L^/^ 246 ' ( Twice ^Y nded ) The system of claim 234 wherein, said parameters specific to 
the individual comprise parameters related to tumor dynamics, patient specific drug 
pharmacokinetic, pharmacodynamic and dynamics of dose-limiting host tissues. 




248. (Amended) A computer system for predicting a progression of cancer in 
individual patients, said system interfacing with the computer and said system further 
comprising: 

a cancer system model; 

a treatment protocol generator to generate a plurality of treatment protocols for treating 
cancer using drugs; 

a system model modifier, wherein system model modifier is adapted to modify said 
system model based on parameters specific to the individual; and 

a predictor to predict the progression of cancer under the plurality of treatment protocols 
based on the modified system model. 



13 
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249. (Amended) The system of claim 248 wherein 
a process model of cancer development; and 
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the system model further comprises: 



a treatment model that is adapted to model the effects of treat 




ing cancer with drugs. 




251. (") He s ys « em of cata 249 whe re a ^„ r ceU cycI e is divided i„ to „ 
/ >e« four compartments GI, S, G2 and M and a qU iescen, stage is denoted by GO, wherein each 



of said four compartments is further subdivided 



into sub-compartments and an i ,h sub- 



con,™ repre se„,i„ 8 cells of age in me wherefa ^ _ 

adapted ,o ensure tha, ce„s e„,e ri ng . compartment ^ ^ , ^ 



compartment. 



252. (Amended) The system of claim 251 wherein the mode, is adapted to trace 
development of cancer cells „s,„ g a predetermined se, of parameters hy casing a number of 
cells m each subcompartmcnt using stepwise equations. 



use a 



253. (Amended) The system of claim 252 wherein the system ,s adapted to _ . 
probacy w ,or is used to determine a fracnon of ce„s that ,eaves any subcompartmen, in a 
compartment to move to a firs, subcompartme* of the next compartment. 

(Amended) The system of Cairn 252 where the system includes a se, con.ro, 

14 
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255. (Amended) The system of claim 252 wherein the system comprises a model 
presenting a tumor the mode, comprising a plnrality of groups of ce„s, each of said gronps of 
ceHs representing a similarly behaving gronp 0 f cells distributed between all the cell-cyde 

compartments. 



256. (Amended) The system of claim 255, wherein the system is adapted to calculate 
in each step, a number of cells in each sub.ompartmen, of each compartment of each group 
according ,o factors including a previous state, parameters of rumor, tumor current 
microenvironment and drug concentration. 



258. (Amended) The system of claim 257, wherein the system is adapted to 

incorporate pharmacokinetic and pharmacodynamic, cytotoxic effects and cytostatic effects of 

anticancer drugs. 



259. (Amended) The system of Cairn 258 wherem the system is adapted ,„ incorporate 
a dose-limiting toxicity into the model. 



260. (Amended) The system of claim 248 wherein, said parameters spedfic to the 
n^dual comprise parameters related to tumor dynamics, patient specif, drug pharmacokmetic 
[PK], pharmacodynamic, and dynamics of dose-limiting host tissues. 
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262. (tended) A computer system for predicting the a progression of cancer in a 
genera, patients, said system interfacing with the computer and said system further comprising: 

a cancer system model; 

a treatment protocol generator to generate a plurality of treatment 

cancer using drugs; and 



protocols for treating 



a predictor to predict the progression of cancer under the phtrahty of treatment protocol 
based on the modified system model. 



263. (Amended) The system of claim 262 wherein the system model further comprises: 
a process model of cancer development; and 

a treatment model tna, is adapted to mode, the effects of treating cancer with drttgs, 

including chemotherapy. 



265. (Amended) The system of claim 263 where a tumor ce„ cycle is divided into at 
- four consents Gl, S, G2 and M and a auiescen, stage is denoted by GO, wherein each 
of satd four compartments is further subdivided into sub-compartments and an ith sub- 
comparfmen, representing cel,s of age , in the corresponding compartment, wherein the system is 
adapted to ensure mat ce„s entering a compartment always enter a firs, sub-compartmen, of the 
compartment. 




266. (Amended) The sLem of Cairn 265 wherein the mode, is adapted ,„ trace 
velopmen, of cancer ce„s using Vedetermined se, of parameters by caWattng a number of 
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cells in each subcompartment using stepwise equations. 



267. (Amended) The system of claim 266 wherein the system is adapted to use a 
probability vector is used to determine a fraction of cells that leaves any subcompartment in a 
compartment to move to a first subcompartment of the next compartment. 



268. (Amended)The system of clam 266 where the system includes a set control 
functions that are adapted to uniquely determme an outcome of every single step, wherein said 
control functions comprise age of cells, state of a current population and associated environment. 



269. (Amended) The system of claim 266 wherein the system comprises a model 
representing a tumor the model comprismg a plurality of groups of cells, each of said groups of 
cells representing a similarly behaving group of cells distributed between all the cell-cycle 



compartments. 



270. (Amended) The system of claim 269, wherein the system is adapted to calculate 
in each step, a number of cells in each sub-compartment of each compartment of each group 
according to factors including a prev 10 us state, parameters of tumor, tumor current 
microenvironment and drug concentration. 



9* 





272. (Amended) Vhe system of claim 271, wherein the system is adapted to 



incorporate pharmacokinetic kid pharmacodyn 



amic, cytotoxic effects and cytostatic effects of 
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anticancer nrugs. 



273. (Amended) The system of claim 272 wherein the system is adapted to incorporate 
a dose-limiting toxicity into the model. 



274. (Amended) A computer-implemented method of recommending an optimal 
treatment protocol for an individual comprising: 
creating a system model; 
enumerating a plurality of treatment protocols; 

modifying the system model based on parameters specific to the individual; 
selecting an optimal treatment protocol from said plurality of treatment protocols based 
on the modified system model and 

recommending said optimal treatment. 



275. (Amended) The method of claim 274 wherein the step of creating the system 
model further comprises: 

modelling a biological process; and 



modelling effects of a treatment on said biological 



process. 




276. (Amended) The Whod of claim 275, wherein said modelling of biological 
bcesses is done by mathematicky modelling biological processes affecting healthy cell 
populations and mathematically moiling biological processes affecting diseased cell 

18 





Serial No. 09/691,053 
populations with at least one disease. 



Docket No. Q60688 



277. (Amended) The method of claim 276 wherein said healthy cell populations 
include bone-marrow cells and host tissue cells that are affected by said treatment model. 



%fyf) m ' (Amended) V e meth0d of claim 276 wher ™ said diseased cell populations is 



one of cancer cells, and diseased bone-marrow cells. 



279. (Amended) The method of claim 275, wherein said treatment models 
treatment specific processes that affect cell populations. 



compnse 



280. (Amended) The method of claim 279 wherein said treatment specific process is 
interactions and associated biological processes involving one of a group consisting of 
pharmacokinetic interactions and processes, pharmacodynamic interactions and processes, 
cytostatic interactions and processes, cytotoxic interactions and processes, and methods of 
affecting cell biology and causing cell death or cell replication. 



281. (Amended) The method of claim 274 wherein, said parameters specific to the 
individual include one or more selected from a group consisting of parameters related to 
Oj ; biological process dynamics, patient specific drug pharmacokinetics, pharmacodynamics and 



dynamics of dose-limiting host tissues. 
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285. (Amended) The method of claim 284 wherein said fitness function incorporates at 
H 9 ' least one parameter selected from a group consisting patient survival, time to death, time to reach 

a specified disease stage, tumor load, pathogen load, cytotoxicity, side effects, quality of life, 



cost of treatment and pain. 




290. (Amended) The method of claim 274 wherein said system is adapted to consider 
cytotoxic effects during selection of treatment protocols. 



29 1 . (Amended) The method of claim 274 wherein said system is adapted to consider 
drug efficacy during selection of treatment protocols. 




295. (Amended) The method of claim 274 wherein said recommendation i 



is a 



^ is combination of disease and treatment strategy, wherein said treatment strategy includes at least 
one of types of treatment, device, drug combination, treatment schedule and dosage. 



296. A computer-implemented method of recommending an optimal treatment protocol 
for a general patient comprising: 
creating a system model; 
enumerating a plurality of treatment protocols; 

selecting an optimal treatment protocol from said plurality of treatment protocols based 
on the modified system model; and 



recommending said optimal treatment. 
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297. (Amended) The method of claim 296 wherein the step of creating the system 
model further comprises: 

modelling a biological process; and 

modelling effects of a treatment on said biological process. 



298. (Amended) The method of claim 297, wherein said modelling of biological 
processes is done by mathematically modelling biological processes affecting healthy cell 
populations and mathematically modelling biological processes affecting diseased cell 
populations with at least one disease. 



299. (Amended) The method of claim 298 wherein said healthy cell populations 
include bone-marrow cells and host tissue cells that are affected by said treatment model. 



300. (Amended) The method of claim 298 wherein said diseased cell populations with 
at least one disease is one of cancer cells, and diseased bone-marrow cells. 



301. (Amended) The method of claim 297, wherein said treatment models comprise 
treatment specific processes that affect cell populations. 



302. (Amended) The method of claim 301 wherein said treatment specific process is 
interactions and associated biological processes involving one of a group consisting of 
pharmacokinetic interactions and processes, pharmacodynamic interactions and processes, 
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cytostatic interactions and processes, cytotoxic interactions and processes, and methods of 
affecting cell biology and causing cell death. 




305. (Amended) The method of claim 304 wherein said fitness Amotion incorporates at 
leas, one parameter selected from a group consisting of patient survival, time to death, time ,o 
reach a specified disease stage, tumor !oad, pathogen load, cytotoxicity, side effects, quahty of 

life, cost of treatment and pain. 



& 3 



2 310. (Amended) The method of claim 296 wherein said system is adapted to consider 

cytotoxic effects during selection of treatment protocols. 



311. (Amended) The method of claim 296 wherein said system is adapted to consider 
drug efficacy during selection of treatment protocols. 




53 315 - (Amended) The method of claim 296 wherein said recommendation is a 

combmation of disease and treatment strategy, wherein sa ld treatment strategy includes at least 
one of types of treatment, device, drug combination, treatment schedule and dosage. 



316. (Amended) A computer-implemented method of predicting progression of a 
biological process in an individual patient under a plurality of treatment protocols, wherein said 
biological process could be related to healthy or leased processes, said plurality of protocols 
including no treatment, said method comprising: 
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enumerating a plurality of treatment protocols; and 
modifying the system model based on parameters specific to the individual, 
selecting an optimal treatment protocol from said plurality of treatment protocols based 
on the modified system model; and 

predicting said progression based on the modified system model and selected optimal 
treatment protocol. 



317. (Amended) The method of claim 316 wherein the step of creating a system model 

further comprises: 

modelling a biological process; and 



modelling the effects of the treatment on said biological 



process, 



318. (Amended) The method of claim 317, wherein said step of modelling a biological 
process comprises creating a mathematical model for biological processes affecting healthy cell 
populations and creating a biological processes affecting diseased cell populations with at least 



one disease. 



3 



320. (Amended) The method of claim 3 1 8 wherein said diseased cell populations with 
at least one disease is one of cancer cells, and diseased bone-marrow cells. 
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321. (Amended) The method of claim 317, wherein said treatment models comprise 
treatment specific processes that affect cell populations. 



322. (Amended) The method of claim 321 wherein said treatment specific process is 
interactions and associated biological processes involving one of a group consisting of 
pharmacokinetic interactions and processes, pharmacodynamic interactions and processes, 
cytostatic interactions and processes, cytotoxic interactions and processes, and methods of 
affecting cell biology and causing cell death or cell replication. 



323. (Amended) The method of claim 316 wherein, said parameters specific to the 
individual include one or more selected from a group consisting of parameters related to 
biological process dynamics, patient specific drug pharmacokinetics, pharmacodynamics, and 
dynamics of dose-limiting host tissues. 




325. (Amended) A computer-implemented method of predicting progression of a 
biological process in a general patient under a plurality of treatment protocols, wherein said 
biological process could be related to healthy or diseased cells, said plurality of protocols 
including no treatment, said method comprising: 

creating a system model; 

enumerating a plurality of treatment protocols; 

selecting an optimal treatment protocol from said plurality of treatment protocols based on the 
modified system model; and 
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predicting said progression based on the modified system model and selected optimal 
treatment protocol. 



326. (Amended) The method of claim 325 wherein the step of creating a system model 
further comprises: 

modelling a biological process; and 



modelling the effects of the treatment on said biological 



process. 



329. (Amended) The method of claim 327 wherein said cell populations with at least 
one disease is one of cancer cells, and bone-marrow cells. 



331. (Amended) The method of claim 330 wherein said treatment specific process is 
interactions and associated biological processes involving one of a group consisting of 
pharmacokinetic interactions and processes, pharmacodynamic interactions and processes, 
cytostatic interactions and processes, cytotoxic interactions and processes, and methods of 
affecting cell biology and causing cell death or cell replication. 



466. (Amended) A computer-implemented method for recommending an optimal 
treatment protocol for treating cancer using drugs , including chemotherapy, for an individual, 
said method comprising: 

creating a cancer system model; 

enumerating a plurality of treatment protocols for treating cancer using drugs; 
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modifying the system model based on parameters specific to the individual; 
selecting an optimal treatment protocol from said plurality of treatment protocols based 

on the modified system model; and 

recommending said optimal treatment. 



467. (Amended) The method of claim 466 wherein the system model further 
comprises: 

a process model of cancer development; and 

a treatment model that models the effects of treating cancer with drugs, includin 
chemotherapy. 



472. (Amended) The method of claim 470 where a set control functions uniquely 
determine an outcome of every single step, wherein said control functions comprise age of cells, 
state of a current population and associated environment. 



473 . (Amended) The method of claim 470 wherein a tumor is modelled as a 
combination of a plurality of groups of cells, each of said groups of cells representing a similarly 
behaving group of cells distributed between all the cell-cycle compartments. 



476. (Amended) The method of claim 475, wherein pharmacokinetic and 
pharmacodynamic, cytotoxic effects, cytostatic effects and other effects on cell disintegration of 
anticancer drugs are incorporated into the model. 
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478. (Amended) The method of claim 466 wherein, said parameters specific to the 
individual comprise parameters related to tumor dynamics, patient specific drug 
pharmacokinetic, pharmacodynamic, and dynamics of dose-limiting host tissues. 




480. (Amended) A computer-implemented method of predicting a progression of 
cancer in an individual, said method comprising: 
creating a cancer system model; 

enumerating a plurality of treatment protocols for treating cancer using drugs, including 
chemotherapy; 

modifying the system model based on parameters specific to the individual; 
selecting an optimal treatment protocol from said plurality of treatment protocols based 
on the modified system model; and 

predicting said progression based on the modified system model and selected optimal 
treatment protocol. 



48 1 . (Amended) The method of claim 480 wherein the system model further 
comprises: 

a process model of cancer development; and 

a treatment model that models the effects of treating cancer with drugs. 



486. (Amended) The method of claim 484 where a set control functions uniquely 
determine an outcome of every single step, wherein said control functions comprise age of cells, 
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state of a current population and associated environment. 



487. (Amended) The method of claim 484 wherein a tumor is modelled as a 
combination of a plurality of groups of cells, each of said groups of cells representing a similarly 
behaving group of cells distributed between all the cell-cycle compartments. 

490. (Amended) The method of claim 489, wherein pharmacokinetic and 
pharmacodynamic, cytotoxic and other cell disintegration effects, and cytostatic effects of 
anticancer drugs are incorporated into the model. 



492. (Amended) The method of claim 480 wherein, said parameters specific to the 
individual comprise parameters related to tumor dynamics, patient specific drug 
pharmacokinetic, pharmacodynamic, and dynamics of dose-limiting host tissues. 



494. (Amended) A computer-implemented method of predicting a progression of 
cancer in a general patient, said method comprising: 
creating a cancer system model; 

enumerating a plurality of treatment protocols for treating cancer using drugs; 
selecting an optimal treatment protocol from said plurality of treatment protocols based 
on the modified system model; and 

predicting said progression based on the modified system model and selected optimal 
treatment protocol. 
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495. (Amended) The method of claim 494 wherein the system model further 
comprises: 

a process model of cancer development; and 

a treatment model that models the effects of treating cancer with drugs, including 
chemotherapy. 



500. (Amended) The method of claim 498 where a set control functions uniquely 
determine an outcome of every single step, wherein said control functions comprise age of cells, 
state of a current population and associated environment. 



501 . (Amended) The method of claim 498 wherein a tumor is modelled as a 
combination of a plurality of groups of cells, each of said groups of cells representing a similarly 
behaving group of cells distributed between all the cell-cycle compartments. 



504. (Amended) The method of claim 503, wherein pharmacokinetic and 
pharmacodynamic, cytotoxic effects and cytostatic effects of anticancer drugs are incorporated 
into the model. 



506. (Amended) A computer program product, including a computer readable medium, 
said program product comprising a set of instruction to enable a computer system to aid in 
recommending an optimal treatment protocol for an individual comprising: 

a system model code; 
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treatment protocol generator code for generating a plurality of treatment protocols; 

a system model modifier code, wherein said system model code is adapted to modify the 
system model based on parameters specific to the individual to generate a modified system 
model code; and 

a selector code to select an optimal treatment protocol from said plurality of treatment 
protocols based on the modified system model. 



507. (Amended) The computer program product of claim 506 wherein the system 
model code further comprises: 

a biological process model code; and 

a treatment model code that enables a computer to model the effects of a treatment on the 
biological process. 



508. (Amended) A computer program product, including a computer readable medium, 
said program product comprising a set of instructions to enable a computer system to aid in 
recommending an optimal treatment protocol for a general patient comprising: 

a system model code; 

treatment protocol generator code for a generating a plurality of treatment protocols; and 
a selector code to select an optimal treatment protocol from said plurality of treatment 
protocols. 
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509. (Amended) The computer program product of claim 508 wherein the system 
model code further comprises: 

a biological process model code; and 

a treatment model code that enables a computer to model the effects of a treatment on the 
biological process. 



« 
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